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B FIEHD Y — M THEHHETT: sorted) BBZEIMERIZITI T, 25 THE Frlzicy—rEnizy
A MR ENFET:

>>> sorted([5, 2, 3, 1, 41)
[1, 2, 3, 4, 5]

list.sort() XY v FZMULZLTHRILI LB TEEY, ZOHERZIVA e, YTV —RRXEELET
(Z LT sorted & OIEELZET 279 None ZIRL %73 ), ZL DA, THHDJEIE sorted() &HANR2
EMETT - 2L, TLADY R MDBAELZIZEIEZ. DITLTITN X DRRNTT,

>>> a = [6, 2, 3, 1, 4]
>>> a.sort()

>>> a

[1, 2, 3, 4, 5]

BWIMIZHH D T3, list.sort() XY v FIZY XA FMZOAERINTVWET, —F sorted() BEIIMTE
BEDAT IS INEZIMTES,

>>> sorted({1: 'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
(1, 2, 3, 4, 5]

2 Key B

list.sort() ¥ sorted() ITI& key T X —XpHD F3F, TR ZITIANCY X M OBRERITH LT
PEONH SN BER (X3 LATREA 79 = 7 1) BIEET 587 X —X T,

BRI, RTINS 2 X L 72 S8 EE o il

>>> sorted("This is a test string from Andrew".split(), key=str.lower)

['a', 'Andrew', 'from', 'is', 'string', 'test', 'This']

key 285 X — X OMEIZBAE IO LATEEA 79 = 7 P TH o T, H—D5[8ze b, Y— 1Mz
52X —fHZETHDTRFUINTERA, TOFINICEID Y - 2@m#icfTAEd, F—HBIEAIL
= PFIIHLTEZ o5 ) —EEFHIHENZ25TT,

S DBBFHARE=VIE VL ODDERP LRI NREA, VT I7ADENIEZF—2 LTV — b TBHZET
‘j‘o WIJ%_&i‘:

>>> student_tuples = [
('john', 'A', 15),
('jane', 'B', 12),
('dave', 'B', 10),
-]
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]




U727 =y 7 3% EhzEH (named attributes) 25 2 TH 7Y =27 MR L THEMEL 5,
Bl Z X

>>> class Student:
def __init__(self, name, grade, age):
self .name = name
self.grade = grade
self.age = age
def __repr__(self):

return repr((self.name, self.grade, self.age))

>>> student_objects = [
Student('john', 'A', 15),
Student('jane', 'B', 12),
Student('dave', 'B', 10),
-1
>>> sorted(student_objects, key=lambda student: student.age) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

3 operator £ 21— )L

LR U7 key BIEID KX =238 TH—RNTT. Z2D7®, Python IZFEHE TRV TWT 7V BEUE1E
BELTWE T, operator EY 2 —/LIZId itemgetter(), attrgetter () Z L T methodcaller () BI%AH?
HHET,

oS5 . EORNZD - LR TERICKD £

>>> from operator import itemgetter, attrgetter

>>> sorted(student_tuples, key=itemgetter(2))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

>>> sorted(student_objects, key=attrgetter('age'))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

operator £ 2 — LV OBEBIIEMOEFETOY — M EAREIC L £ 3. HIZIE. grade TY — b LTE 5T age
TY— ¥ 354!

>>> sorted(student_tuples, key=itemgetter(1,2))
[('john', 'A', 15), ('dave', 'B', 10), ('jane', 'B', 12)]

>>> sorted(student_objects, key=attrgetter('grade', 'age'))
[("john', 'A', 15), ('dave', 'B', 10), ('jane', 'B', 12)]




4 FE & FFIE

list.sort() ¥ sorted() DMG & D reverse XF7 X —&X% BBEY LTRIFITET, TORF X—XiT
[EIEY — b 24T 0500 777 LTHHINE T, flZIX. ZEDOT— X% age DHIETEZWIEES:

>>> sorted(student_tuples, key=itemgetter(2), reverse=True)
[("john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]

>>> sorted(student_objects, key=attrgetter('age'), reverse=True)
[("john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]

5 V—rDRERLEENEY -

Y — M, % (stable) TH 2 Z e BEESHTVET, ZhiEL a— FORICFALF 25 255, TLLD
EFEDSHERF SN Z VWS T BERL T,

>>> data = [('red', 1), ('blue', 1), ('red', 2), ('blue', 2)]
>>> sorted(data, key=itemgetter(0))
[("blue', 1), ('blue', 2), ('red', 1), ('red', 2)]

ZOD blue DA — FRILADIEFZH LT, ("blue', 1) 25 ('blue', 2) OHICHB I LITEELT
7Z2& W,

CORBLOWHEIIC L > TEHEO Y — P 2BRBEMNICHAGDEZ 2B TEET, HlIE ¥ET—%%
grade DRFIEIZY — F L, X 51T age DRAMEICY — F LE2WEAIKIEZ, £F age TY— L. KIZ grade T
b5 —EY—-MLET:

>>> s = sorted(student_objects, key=attrgetter('age')) # sort on secondary key
>>> sorted(s, key=attrgetter('grade'), reverse=True) # nmow sort on primary key,.
—descending

[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

COMHIZ, VAMBIU T4 =L FE&EY — b NEFEDOZ PLEERZTRNS 5 v A —BEBAATHRIL T
9,

>>> def multisort(xs, specs):
for key, reverse in reversed(specs):
xs.sort (key=attrgetter (key), reverse=reverse)

return xs

>>> multisort(list(student_objects), (('grade', True), ('age', False)))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

Python Tl& Timsort 7 L3V XADFHINTVT, FRRIEBOY -+ 275N TEET. Zh
BHEDT—&2Ly v HOHLW2IEFE2ZDEEZFHATESE2LTT,



https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
https://en.wikipedia.org/wiki/Timsort

6 7aAL—k-YV—Fr-7oFaAL—FrZHBELIEGVRDA
CDATA4FLEUTDO 3 20RAT vy 7B RATTIL— Y =7 FalL—+
(Decorate-Sort-Undecorate) & FHINTWE T

o ¥F. LERBVARA MY — P LAEVIEFZHIEIT 2 LWETTaL—FLET,

o KT, 7AL—bPLEVARAMEY—PFLET,

o R, TaL—FEWMDERE, FLVIEFTILADEDOAZFOY X FEMED £3,

flziX, DSU 7 e —F %2R L CTEET— X% grade TY — b3 254!

>>> decorated = [(student.grade, i, student) for i, student in enumerate(student_objects)]
>>> decorated.sort()

>>> [student for grade, i, student in decorated] # undecorate

[('john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]

DA T 4 A LBRTADTHERENCHBEINS7-DIELSEEL £ 5, RAOERMSHE SN, AUHE
WK _OEEMNE SN, NS FEBKICEE 7
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o V= IPEEWHEDET - DL DDERNFE L F—2ROBE. TALOIEFSY — FEhiz) X
FTHHMERIEINE T,

o LA DEENHETARELERZIHOLIIB Y FBA. BELRSLFIAL— FINEXTILDIERIZZL D
BE. RO _ODBERETIHREZINEINSTT, Hle LTIEDY R MIEHEMKTERWEERZ &
ZEMTEET,

ZDA T 4 F LDFIIC Schwartzian transform 235 D £33, ZHUE Perl 7 v 25 <D TH%A% Randal
L. Schwartz 252 ATWE T,

WE X Python @Y — M key BIBIC X 2 TEZREAEL TVWEOT, 207 7=y ZIFARETL & 5,

7 cmp N X—RZFBALIHEVWAEE

Z®D HOWTO OHNEDZ L X Python 2.4 IEZIREL TWE T, ZNLETTISHAAABEE sorted) &
list.sort() BFF—T—F5E LD ERLATLE, ZORDYIZ Py2.x N—Y a DT, 2—¥F»lt
B EIEEST 27200 cmp T X—REFK—FLELK,

Py3.0 Tl cmp T X —RXITRWHIREINE Lz (B0 Rt __cnp__ () v v 7 XYV v RO
ERRE, SHEZHEMUELELD2DDZREFTO—ERE LT),

Py2x TRY —MZA T a v e LTHEIHHTEZ 2MEE522 e TEEd, BdtEahs —>
DR LD, NSWEFZRADEE, FLWEEIZIZ 0 2, REWEEICZIEQEZES LFHUIWIT %
HhAo, PIZIE LFO X5 TEET:



https://en.wikipedia.org/wiki/Schwartzian_transform

>>> def numeric_compare(x, y):

. return x - y

>>> sorted([5, 2, 4, 1, 3], cmp=numeric_compare)
[1, 2, 3, 4, 5]

o, HREZYICT2 2 dTEXT:

>>> def reverse_numeric(x, y):

. return y - x

>>> sorted([5, 2, 4, 1, 3], cmp=reverse_numeric)
[5, 4, 3, 2, 1]

When porting code from Python 2.x to 3.x, the situation can arise when you have the user supplying a
comparison function and you need to convert that to a key function. The following wrapper makes that

easy to do:

def cmp_to_key(mycmp) :
'Convert a cmp= function into a key= function'
class K:
def __init__(self, obj, *args):
self.obj = obj
def __1t__(self, other):
return mycmp(self.obj, other.obj) < 0
def __gt__(self, other):
return mycmp(self.obj, other.obj) > 0
def __eq__(self, other):
return mycmp(self.obj, other.obj) == 0
def __le__(self, other):
return mycmp(self.obj, other.obj) <= 0
def __ge__(self, other):
return mycmp(self.obj, other.obj) >= 0
def __ne__(self, other):
return mycmp(self.obj, other.obj) != 0

return K

key BEEt 2 245 21213, HWHEREE S v ST 57210 TF:

>>> sorted([5, 2, 4, 1, 3], key=cmp_to_key(reverse_numeric))
[5, 4, 3, 2, 1]

Python 3.2 12i%, Z#5 4 75 ) ® functools EY 2 — LI functools.cmp_to_key() BIEAEIM X
Xl7
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e BT — LICEE LY — b BT 2I121E. F—BE locale.strxfrm() ZF|H T 25, LLEBEEIC
locale.strcoll() ZHHEL FI,

o reverse N7 X —XIEY —rOREWZREET (TI2H. La— FOF—2FLWEEILL DIEF
HHEFRF I NET ), HEHWI EIZZOFEII T X — XML T reversed() BIEZ [HIfES Z & THEfH]
THEIENTEEXT:

>>> data = [('red', 1), ('blue', 1), ('red', 2), ('blue', 2)]

>>> standard_way = sorted(data, key=itemgetter(0), reverse=True)

>>> double_reversed = list(reversed(sorted(reversed(data), key=itemgetter(0))))
>>> assert standard_way == double_reversed

>>> standard_way

[('red', 1), ('red', 2), ('blue', 1), ('blue', 2)]

o V=ML —=FUE0oDF TV b EHRTE2DI < ZFHATEZ IR RIAELTVET, 2D
Lt O XYY RERERTLIZILT, BEOY - MEFZEMTE X3!

>>> Student.__lt__ = lambda self, other: self.age < other.age
>>> sorted(student_objects)
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

However, note that < can fall back to using __gt__() if __1t__() is not implemented (see object.

__1t__0O).

o key BIEUZY — P24 TV =7 MURFET 20D D T8 AL key BIBUISEY YV —RiC7 7 R
T5IeHTEET, HIZXEEDOHEIHEREFEINTWEEE. ZhZ2HH L Tl EDHE]
DYVA LY —bFBIENTELT:

>>> students = ['dave', 'john', 'jane']
>>> newgrades = {'john': 'F', 'jane':'A', 'dave': 'C'}

>>> sorted(students, key=newgrades.__getitem__)

['jane', 'dave', 'john']
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